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(54) Apparatus and method for controlling display luminosity according to an operational mode 
in a navigation system 



(57) An apparatus and method of controlling display 
luminosity in an operational mode in a navigation system 
is provided. The method includes determining a current 
operational mode from a plurality of operational modes 
of a navigation system, and automatically adjusting a dis- 
play luminosity based on the determined current opera- 
tional mode. The apparatus includes a key input unit con- 
figured to receive a signal of an operational mode select- 
ed by a user, a memory configured to store predeter- 
mined display luminosity levels corresponding to a plu- 



rality of operational modes and/or states of a subject, a 
central processing unit configured to receive the signal 
from the key input unit of the operational mode selected 
by a user and read display luminosity levels from the 
memory corresponding to the selected operational 
mode, and a display control unit configured to a receive 
a control signal from the central processing unit and to 
control a backlight control value of a display unit to control 
display luminosity in accordance with the selected oper- 
ational mode (Fig. 3). 
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Description 

[0001] The invention relates to a navigation system, 
and more particularly, to an apparatus and method for 
controlling display luminosity according to an operational 
mode in a navigation system. 

[0002] Generally, a navigation system indicates a 
computed current position of a moving subject on a map 
displayed on a screen using information received from a 
global positioning system (hereinafter, "GPS"). The nav- 
igation system provides a user with various kinds of in- 
formation, for example, information necessary for 
traveling in a particular direction for a moving subject, a 
distance to a destination, a current traveling speed of the 
moving subject, a path set up by a user prior to traveling, 
and an optimal path to the destination. 
[0003] Navigation systems are currently loaded on var- 
ious moving subjects, such as ships, planes, and vehi- 
cles, to be globally used in confirming a current position 
or location and a traveling speed of the moving subject 
and/or deciding a traveling path. Specifically, the navi- 
gation system receives radio waves indicating, for exam- 
ple, longitude, latitude, and altitude from a plurality of 
satellites belonging to GPS, computes a current location 
of a moving subject, and then informs a driver of map 
information, including, for example, the current location 
visually and/or audibly. The navigation system is also 
provided with supplementary functions, such as a dim- 
ming function for adjusting screen luminosity of a display 
to fit peripheral illumination in order not to attract the at- 
tention of a driver who is driving. 

[0004] FIG.1 is a block diagram of a related art auto 
dimming device in a car A/V system disclosed in Korean 
Patent Application No. 10-1998-0034368. Referring to 
FIG. 1 , the related art auto dimming device in a car A/V 
system includes a detector 110 that detects peripheral 
luminosity, an A/D converter 120 that divides a voltage 
of a detected analog voltage value into prescribed grades 
to convert it to a digital value, a microcomputer 1 30 that 
outputs an output from the A/D converter 120 as a po- 
tential meter grade value in prescribed grades, a potential 
meter 140 that outputs an analog voltage value in pre- 
scribed grades from an output of the microcomputer 1 30, 
and a TFT LCD 1 50 that displays a level varying accord- 
ing to the voltage value from the potential meter 140. 
[0005] The detector 110 includes a photoconductive 
cell cdsl that detects the peripheral luminosity, a switch 
SW1 that switches on/off illumination power ILL power, 
load resistors R1 and R2 connected to the switch SW1, 
and a transistor Q1 connected between the load resistors 
R1 and R2. The photoconductive cell cdsl outputs a volt- 
age difference according to a variation of resistance due 
to a peripheral light change. 

[0006] An operation of the above-described device will 
be explained with reference to FIG. 1 as follows. 
[0007] First, once power is applied to an illumination 
terminal, such as a car tail lamp power on/off switch of 
the illumination power ILLpower, an auto dimming func- 



tion signal is released. Namely, if the power is applied 
from the illumination terminal, the switch SW1 . is turned 
on so that a voltage is applied to the transistor Q1 via the 
resistors R1 and R2. Since a collector potential of the 

5 transistor Q1 stays at a low level, a potential difference 
of the photoconductive cell cdsl of the detector 1 10 is 
grounded to be 0V. Hence, the auto dimming function is 
forcibly released to perform prescribed illumination only: 
Yet, as a. voltage value is transferred from the photocon- 

*o ductive cell cdsl in an off- mode of the switch SW1 , the 
auto dimming function is established. 
[0008] A variation level of the voltage value of the pho- 
toconductive cell cdsl ranges 0V to 5V, whereby a volt- 
age level is output differently according to external lumi- 

15 nosity, the presence of sunlight, a fluorescent lamp, or a 
glow lamp. Hence, it is able to provide an output voltage 
variable according to external luminosity. 
[0009] Once the photoconductive cell cdsl detects ex- 
ternal luminosity, the detected analog voltage is input to 

20 the A/D converter 120 so that the analog value can be 
converted to the digital value to be input to the micro- 
computer 130. The A/D converter 120 divides the varia- 
tion level into seventeen grades. Namely, the luminosity 
of the LCD display 1 50 is divided into various grades for 

25 illumination. 

[0010] Subsequently, the microcomputer 130 outputs 
data to the potential meter 1 40 provided at its rear end 
according to the seventeen grades of the A/D converter 
120 to fit a resistance grade of the potential meter 140. 

30 The output data corresponding to the grade value of the 
potential meter 1 40 from the microcomputer 1 30 is then 
input to the potential meter 1 40 to be output as a DC 
analog voltage value corresponding to the data value. 
And, an output of the potential meter 1 40 is output to the 

35 TFT LCD display 1 50 to implement auto dimming of the 
car A/V system to correspond to the peripheral luminos- 
ity. 

[001 1] The related art auto dimming device, which dis- 
cerns daytime luminosity, nighttime luminosity, and ex- 

40 ternal luminosity from each other, relatively raises the 
illumination of the LCD display 1 50 and backlight thereof 
due to the influence of the external light in daytime, there- 
by enhancing a user's visibility. However, as the naviga- 
tion system needs various functions to comply with the 

4 5 tendency toward digital convergence, the related art auto 
dimming device fails in controlling the LCD luminosity 
adaptively. 

[0012] Thus, the related art navigation system fails to 
be provided with the appropriate LCD dimming function 

50 but indiscriminately controls the illumination of the LCD 
so that there exists no difference in luminosity between 
a video mode, such as a TV mode and an audio-only 
mode, thereby wasting power consumption and interfer- 
ing with the attention of a user who is driving due to the 

55 LCD image. 

[001 3] An object of the invention is to solve at least the 
above problems and/or disadvantages and to provide at 
least the advantages described hereinafter. 
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[001 4] To achieve at least the above objects, in whole 
or in part, and in accordance with the purposes of the 
invention, as embodied and broadly described herein, 
there is provided a method of controlling display luminos- 
ity according to an operational mode in a navigation sys- 
tem according to an embodiment of the invention that 
includes determining a current operational mode from a 
plurality of operational modes of a navigation system, 
and automatically adjusting a display luminosity based 
on the determined current operational mode. 
[0015] To further achieve at least the above objects, 
in whole or in part, and in accordance with the purposes 
of the invention, as embodied and broadly described 
herein, there is provided a method of controlling display 
luminosity according to an operational mode in a navi- 
gation system according to an embodiment of the inven- 
tion that includes checking whether a moving subject is 
in a traveling state or a stop state, if a specific function 
button is selected while the moving subject is in the stop 
state, controlling a display luminosity according to an op- 
erational mode of the selected function button, and if a 
communication mode is initiated in the operation mode 
of the specific function button, switching the operational 
mode to the communication mode after cutting off an 
audio output of a video or audio mode. 
[0016] To further achieve at least the above objects, 
in whole or in part, and in accordance with the purposes 
of the invention, as embodied and broadly described 
herein, there is provided a method of controlling display 
luminosity according to an operational mode in a navi- 
gation system according to an embodiment of the inven- 
tion that includes setting up a priority in each of a traveling 
and stop state of a subject for a plurality of operational 
modes of the system, setting up a display luminosity level 
for an operational mode switched according the traveling 
or stop state of the system, detecting a traveling speed 
of a subject, and if the subject is in the traveling state or 
a stop state, operating the operational mode correspond- 
ing to the setup priority only and adjusting display lumi- 
nosity to the display luminosity level of the corresponding 
operational mode. 

[0017] To further achieve at least the above objects, 
in whole or in part, and in accordance with the purposes 
of the invention, as embodied and broadly described 
herein, there is provided an apparatus for controlling dis- 
play luminosity according to an operational mode in a 
navigation system according to an embodiment of the 
invention that includes a key input unit configured to re- 
ceive a signal of an operational mode selected by a user, 
a memory configured to store predetermined display lu- 
minosity levels corresponding to a plurality of operational 
modes and/or states of a subject, a central processing 
unit configured to receive the signal from the key input 
unit of the operational mode selected by a user and read 
display luminosity levels from the memory corresponding 
to the selected operational mode, and a display control 
unit configured to receive a control signal from the central 
processing unit and to control a backlight control value 



4 

of a display unit to control display luminosity in accord- 
ance with the selected operational mode. 
[001 8] Additional advantages, objects, and features of 
the invention will be set forth in part in the description 

5 which follows and in part will become apparent to those 
having ordinary skill in the art upon examination of the 
following or may be learned from practice of the invention. 
The objects and advantages of the invention may be re- 
alized and attained as particularly pointed out in the ap- 

*o pended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] The invention will be described in detail with 
'5 reference to the following drawings in which like refer- 
ence numerals refer to like elements wherein: 
[0020] FIG. 1 is a block diagram of a related art auto 
dimming device in a car A/V system; 
[0021] FIG. 2 is a block diagram of a navigation system 
20 according to an embodiment of the invention; 

[0022] FIG. 3 is a block diagram of an operational mode 
controller of a navigation system according to an embod- 
iment of the invention; 

[0023] FIG. 4 is a table of display illumination per op- 
25 eration mode in a navigation system according to an em- 
bodiment of the invention; 

[0024] FIG. 5 is a table of display illumination according 
to a traveling speed of a moving subject according to an 
embodiment of the invention; 
30 [0025] FIG. 6 is a flowchart of a method of controlling 
an operational mode in a navigation system according 
to an embodiment of the invention; 
[0026] FIG. 7 is a flowchart of a method of controlling 
an operational mode according to presence or non-pres- 
35 ence of communications of a navigation system accord- 
ing to an embodiment of the invention; 
[0027] FIG. 8 is a flowchart of a method of controlling 
display illumination according to an operational mode in 
a navigation system according to an embodiment of the 
40 invention; and 

[0028] FIG. 9 is a flowchart of a method of controlling 
display illumination according to a traveling speed in a 
navigation system according to an embodiment of the 
invention. 

45 

DETAILED DESCRIPTION OF PREFERRED EMBOD- 
IMENTS 

[0029] Now, an apparatus and method for controlling 
50 display luminosity according to an operational mode in a 
navigational system in accordance with embodiments of 
the invention will be discussed in detail with reference to 
the drawings, in which like references numbers designate 
like elements. 

55 [0030] FIG. 2 is a block diagram of a navigation system 
according to an embodiment of the invention. Referring 
to FIG. 2, a navigation system according to an embodi- 
ment of the invention may include an interface board 306, 
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a main board 327, an audio board 342 for processing 
audio signals, and a vehicle interface 363. 
[0031] The interface board 306 may interface data be- 
tween separate boards and play a role in receiving/trans- 
ferring signals of the main and audio boards 327 and 342 
between a display unit 300, for example, an LCD display 
unit, and a front board 303. The main board 327 may 
include a central processor unit (CPU) 336 that controls 
the system, a memory 339 that stores map information 
for displaying traffic situation information of a current road 
for traveling and a traveling path guide on a map, a key 
control unit 330 that controls a key signal, and an display 
control unit 333 that controls the display unit. For imple- 
mentation of embodiments of the invention, the memory 
339 stores control information for illumination per oper- 
ational mode, display illumination per traveling state, 
and/or priority per mode of the system therein. 
[0032] The main board 327 may be cabled or directly 
connected to a mobile communication unit 31 5, such as 
a CDMA communication terminal, provided with a unique 
device number, a GPS receiver 218 that receives GPS 
signals, a CD deck 321 that reproduces/records disc sig- 
nals (for example, CD signals, DVD signals), and a gyro 
324. The mobile communication unit 315 and the GPS. 
receiver 318 may receive signals via antennas 309 and 
312, respectively. 

[0033] A TV module 372 for TV signal reception may 
be connected to the main board 327 to receive a TV signal 
via TV antenna 275. The TV module 372 may also be 
con nected to the display unit 300 controlled by the display 
control unit 333 via the interface board 306 and the front 
board 303 controlled by the key control unit 330. 
[0034] The display unit 300 displays, for example, var- 
ious video signals, map information, and character sig- 
nals. The front board 303 may be provided with various 
function buttons and may provide a key signal corre- 
sponding to a user-selecting button to the main board 
327. A menu button and a touch pad may be connected 
to the front board 303 for a user to select an operation 
mode according to an embodiment of the invention. 
[0035] The audio board 342 may interface with the 
main board 327 and may include a microcomputer 354, 
a tuner 351 for radio signal reception, a power unit 345 
that supplies power, and a signal processor unit 348 that 
performs signal processing for outputting various audio 
or voice signals. 

[0036] The audio board 342 may be connected to a 
radio antenna 357 that receives radio signals, a tape deck 
360 that plays back an audiotape, and an amplifier 369 
that outputs the signal-processed audio signals and may 
also be connected to the interface board 306. 
[0037] The vehicle interface 363, which transmits/re- 
ceives signals to/from the amplifier 369 loaded on the 
moving subject, may include a hands-free/airbag/ 
speed-sensor 366 and may receive/transmit signals 
from/to the audio board 342 and the main board 327. The 
vehicle interface 363 may be connected to a speed-sen- 
sor that detects vehicle speed, an airbag for passenger 



safety, and a hands-free device for hands-free input of 
voice signals. The speed-sensor may provide speed in- 
formation to the central processor unit 326 to detect the 
speed of the vehicle being driven. 
5 [0038] The above-described navigation system ac- 
cording to embodiments of the invention may be con- 
nected to various audio and video devices and may ad- 
ditionally be provided with a telematics function to per- 
form various wireless data services. Hence, the naviga- 
te tion system may function as a convergence system en- 
abling mobile communications and broadcasting recep- 
tions, as well as the navigation function of the moving 
subject. 

[0039] In doing so, the mobile communication unit 31 5 
15 may communicate with a mobile communication network 
via the antenna 309 by wireless. The corresponding re- 
ceived signal may be transmitted to the audio board 342 
under the control of the central processor unit 327 to be 
processed via the signal processor unit 348 of the audio 
20 board 342 and the processed signal may be then output 
to the amplifier 369 under the control of the microcom- 
puter 354. 

[0040] The TV signal received via the TV antenna 375 
may be signal -processed by the TV module 372. The 

25 signal-processed TV reception signal may be converted 
to a video signal to be displayed on the display unit 300 
via the interface board 306 under the control of the control 
unit 333. The audio signal of the TV reception signal may 
be output via the audio board 342 and the amplif ier 369. 

30 [0041] Moreover, the audio output of the radio signal 
via the tuner 351 and the audio output of the audio tape 
may be output via the audio board 342 and the amplifier 
369. The audio signal played back through the CD deck 
321 may be output via the amplifier 369. Various video 

35 signals may be displayed on the display unit 300. 

[0042] Operational modes according to functions of 
the navigation system according to embodiments of the 
invention may be mainly divided into a video mode and 
an audio mode. The video mode may include a navigation 

^0 function for displaying a still picture and a TV recep- 
tion/DVD playback function for displaying moving pic- 
tures. The audio mode may include a radio reception 
function for FM/AM broadcast signal reception and a 
CD/MP3/tape playback function of reproducing audio 

<5 signals only. The navigation function may display a still 
picture or image, such as a map or a direction key, for 
informing a user of the state of the driven vehicle. 
[0043] FIG. 3 is a block diagram of an operational mode 
controller of a navigation system according to an embod- 

50 iment of the invention. Referring to FIG. 3, a key input 
unit 301 , such as a keypad or touch screen, may be pro- 
vided on the front board. The key input unit 301 may 
include a TV button, a DVD button, a CD button, a tape 
button, an AM/PM button, and/or a navigation button. If 

55 a user selects a specific function button, the key input 
unit 301 delivers a signal of the corresponding mode to 
the central processor unit 336. 

[0044] The speed sensor 367 may detect a moving or 
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traveling speed of a moving subject, such as a vehicle, 
and then deliver the detected speed to the central proc- 
essor unit 336. The memory 339 may store a communi- 
cation mode, a video mode, an audio mode, and a pe- 
ripheral illumination intensity adjustment mode, by prior- 
ity according to a traveling or stop state of the moving 
subject. Namely, in the traveling state, the control priority 
follows the sequence of the communication (navigation), 
audio, video, and peripheral illumination intensity adjust- 
ment modes. In the stop state, the control priority follows 
the sequence of the communication (navigation), video, 
audio, and peripheral illumination intensity adjustment 
modes. 

[0045] The memory 339 may also store at least two 
detailed levels per mode of the function button. For in- 
stance, display illumination levels (strong, middle, weak) 
according to operational modes, as shown in FIG. 4, may 
be stored in the memory 339, respectively. Referring to 
FIG. 4, in the case of a video mode, such as a TV/DVD 
mode for playing moving pictures, a display illumination 
level is set to 'strong*. In the case of an audio mode, such 
as a CD/Tape function and a tuner, the display illumina- 
tion level is set to 'weak'. In case of a navigation mode, 
such as a still picture, the display illumination level is set 
to 'middle' or 'moderate'. 

[0046] The memory 339 may store at least two detailed 
modes of the display illumination level according to the 
traveling speed. For instance, in FIG. 5, if the traveling 
speed is *0' in a stop state, the display illumination is set 
to 'strong.' If the traveling speed fails to exceed a pre- 
scribed speed, for example 30km/h, the display illumina- 
tion is set to 'weak' so as not to interfere with user's driv- 
ing. If the traveling speed exceeds the prescribed speed, 
it is set up to turn off the display power since the display 
illumination interferes with the user's driving. In doing so, 
the prescribed speed, which is sensed different for each 
user's sensibility, is adjustable within a range of device 
limit. 

[0047] The central processor unit 336 may decide a 
current speed if a specific function button is selected and 
then perform its control by operational mode priority ac- 
cording to traveling or stopping. Once the operation mode 
is confirmed according to the signal input from the key 
input unit 301 , the central processor unit 336 reads the 
display illumination level according to the corresponding 
operational mode from the memory 339 and then sends 
a control signal to the display control unit 333. The display 
control unit 333 correspondingly outputs a backlight con- 
trol voltage value to the display unit 300 to control the 
display illumination. 

[0048] Moreover, while the specific function button is 
operating, the central processor unit 336 may compute 
a speed based on a traveling distance per second de- 
tected from the speed sensor 367 and then read the dis- 
play illumination level corresponding to a current 
traveling speed. In doing so, in the case of the stop state 
(V=0), the display illumination level is set strong. If the 
current traveling speed is equal to or lower than the pre- 
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scribed speed, the display illumination level is set weak. 
If the current traveling speed exceeds the prescribed 
speed, the display power is turned off. Namely, if the 
traveling speed exceeds the prescribed speed, for ex- 
5 ample, 30km/h, the display interferes with driver's visi- 
bility. Hence, the display power is turned off to prevent a 
traffic accident. Besides, a video play mode during driving 
may be prohibited by law. 

[0049] FIG. 6 is a flowchart of a method of controlling 

? o an operational mode in a navigation system according 
to an embodiment of the invention. Referring to FIG. 6, 
once a system power is turned on, a traveling or stop 
state of a moving subject is checked, in step S301 . If the 
moving subject is in a traveling state, operational states 

'5 are checked according to a communication mode, in step 
S305, an audio mode, in step S307, a video mode, in 
step S309, and a peripheral illumination intensity mode, 
in step S31 1 according to a predefined control priority. 
[0050] If a specific function mode is selected, the pri- 

20 ority per traveling state is checked, the operation is 
switched to the selected function mode, and the corre- 
sponding function is controlled, in step S310. While the 
moving subject is in the traveling state, the operation is 
switched to the communication mode prior to other 

25 modes, if the communication mode is selected. Further, 
the operation is switched to the audio mode prior to the 
video or peripheral illumination intensity mode, if the au- 
dio mode is selected. Also, the operation is switched to 
the video mode prior to the peripheral illumination inten- 
se sity mode, if the video mode is selected. Once the specific 
mode is executed, the peripheral illumination intensity 
mode is automatically performed to automatically adjust 
the display luminosity to the peripheral illumination inten- 
sity mode, in step S3 12. 

35 [0051] If the moving subject is in the stop state, oper- 
ational states are checked according to a communication 
mode, in step S3 1 3, a video mode, in step S31 5, an audio 
mode, in step S3 17, and a peripheral illumination inten- 
sity mode, in step S31 9 according to a predefined control 

4 o priority. As a result of the check, if a specific function 
mode is selected, an operation is switched to the corre- 
sponding function mode according to the control priority 
of the stop state to control the corresponding function. 
[0052] While the moving subject is in the stop state, 

45 the operation is switched to the communication mode 
prior to other modes, if the communication mode is se- 
lected. Further, the operation is switched to the video 
mode prior to the audio or peripheral illumination intensity 
mode, if the video mode is selected. Also, the operation 

50 is switched to the audio mode prior to the peripheral illu- 
mination intensity mode, if the audio mode is selected. 
Once the specific mode is executed, the peripheral illu- 
mination intensity mode is automatically performed to au- 
tomatically adjust the display luminosity to the peripheral 

55 illumination intensity mode, in step S312. 

[0053] In doing so, the luminosity adjustment mode by 
the peripheral illumination intensity mode can be entered 
via the communication, audio, or video mode. The display 
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luminosity adjustment per mode is enabled through the 
peripheral illumination intensity mode. Moreover, the 
navigation mode is the communication mode having the 
highest priority. 

[0054] FIG. 7 is a flowchart of a method of controlling 
an operational mode according to the presence or 
no n -presence of communications of a navigation system 
according to an embodiment of the invention. Referring 
to FIG. 7, after a moving subject has started traveling, in 
step S321, a traveling or stop state is checked, in step 
S323. If the moving subject is in the stop state, a presence 
or non-presence of a function button selection is 
checked, in step S325. If a function button is selected, 
display luminosity according to an operation mode of the 
selected function button is controlled, in step S327. 
[0055] Thereafter, while a specific operational mode 
is operating, it is checked whether it is a communication 
mode according to phone transmission/reception, in step 
S329. If it is the communication mode, it is checked 
whether a current operational mode is a video mode, in 
stepS331. 

[0056] As a result of the check, if it is the video mode, 
an audio output which is currently output to a speaker is 
cut off, a video of the display unit is maintained, in step 
S333, and it is switched to the communication mode, in 
step S345. 

[0057] As a result of the check, if it is not the video 
mode but the audio mode, in step S335, an audio output 
which is currently output to a speaker is cut off, a calling 
party's phone number is displayed, the display luminosity 
is switched to that of the audio mode, in step S337, and 
it is then switched to the communication mode, in step 
S345. 

[0058] Meanwhile, if the moving subject is in the 
traveling state, the display power is turned off in case 
that a current traveling speed exceeds a prescribed 
speed, in step S341 . It is then checked whether it is the 
communication mode or not, in step S341. In the case 
of the communication mode, an audio output which is 
output from, for example, a currently used AM/FM radio, 
CD, and tape is cut off, in step S343. It is then switched 
to the communication mode, in step S345. 
[0059] FIG. 8 is a flowchart of a method of controlling 
display illumination automatically according to an oper- 
ational mode in a navigation system according to an em- 
bodiment of the invention. Referring to FIG. 8, once a 
function button is selected, in step S351 , the selected 
function button is checked, in step S353. If the selected 
operational mode is a moving picture play mode of, for 
example, TV and DVD in step S355, the display illumi- 
nation is automatically adjusted to a strong level, in step 

5356. If the selected operational mode is an audio mode 
of, for example, CD, tape, and tuner, the display illumi- 
nation is automatically adjusted to a weak level, in steps 

5357, S358. If the selected operational mode is a navi- 
gation mode, the display illumination is automatically ad- 
justed to a middle or moderate level, in steps S359, S360. 
[0060] In other words, rf the moving subject is in the 



stop state, automatic adjustment is executed according 
to the display illumination level set up in the memory. 
Namely, it is controlled to a highest luminosity level for 
the moving picture mode of, for example, TV and DVD, 

5 to a lowest luminosity level for the audio mode of, for 
example, CD, tape, and tuner, or to a middle or moderate 
luminosity level for the navigation mode that is a still pic- 
ture mode. In proceeding to the communication mode 
while maintaining the above state, an audio output of the 

10 function mode that is output to a speaker is cut off only 
and it is switched to the communication mode. 
[0061] FIG. 9 is a flowchart of a method of controlling 
display illumination according to a traveling speed in a 
navigation system according to an embodiment of the 

15 invention. Referring to FIG. 9, a traveling speed of a mov- 
ing subject is detected, in step S361 , to check a traveling 
or stop state, in step S363. If the moving subject is in the 
traveling state, it is checked whether a traveling speed 
exceeds a prescribed speed or not, in step S365. If the 

20 traveling speed fails to exceed the prescribed speed, the 
display luminosity is automatically adjusted to a weak 
level, in step S366. If the traveling speed exceeds the 
prescribed speed, the display power is turned off, in step 
S367. 

25 [0062] Meanwhile, if the moving subject is in the stop 
state, the display luminosity is automatically adjusted to 
a strong level, in step S369. Namely, even if the current 
operational mode is operating to play back a moving or 
still picture, it is able to adjust the display luminosity to 

30 one of the strong, middle, and turn-off states according 
to the traveling speed of the moving subject. 
[0063] The apparatus and method for controlling dis- 
play luminosity according to an operational mode in a 
navigation system according to embodiments of the in- 

35 vention provide at least the following advantages. 

[0064] In the apparatus and method for controlling an 
operational mode in a navigation system according to 
embodiments of the invention, a priority per function 
mode is set up according to a traveling state arid the 

40 function mode is handled according to the setup priority 
for the corresponding traveling state. Further, in the ap- 
paratus and method for controlling an operational mode 
in a navigation system according to embodiments of the 
invention, a display illumination level can be automati- 
cs cally controlled for a function mode operating according 
to a display illumination traveling state. Also, in the ap- 
paratus and method for controlling an operational mode 
in a navigation system according to embodiments of the 
invention, a specific function for a traveling speed or a 

50 fu nctional operation mode is automatically restricted and 
display illumination can be automatically controlled to fit 
the corresponding functional operation mode. 
[0065] Hence, embodiments of the invention provide 
automatic luminosity control per traveling speed and au- 

55 tomatic luminosity control per operational mode. Further, 
embodiments of the invention provide automatic control 
of display luminosity and audio output to fit the control 
priority of the operational mode according to the traveling 
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or stop state. 

[0066] As mentioned in the foregoing description, the 
operational mode control apparatus and method of a nav- 
igation system according to embodiments of the inven- 
tion puts limitations on the operation mode of the navi- 
gation system provided with various functions. Each of 
the operational modes differs in control priority according 
to the traveling speed and automatically controls the dis- 
play luminosity or illumination according to the operation- 
al environment or operational mode, thereby providing a 
convenient environment to a vehicle driver and prevent- 
ing accidents. Moreover, if the communication mode 
and/or the navigation mode are initiated in spite of the 
operation in a specific function mode, embodiments ac- 
cording to the invention enable the initiated mode to op- 
erate prior to other modes. 

[0067] The foregoing embodiments and advantages 
are merely exemplary and are not to be construed as 
limiting the invention. The present teaching can be readily 
applied to other types of apparatuses. The description of 
the invention is intended to be illustrative, and not to limit 
the scope of the claims. Many alternatives, modifications, 
and variations will be apparent to those skilled in the art. 
In the claims, means-plus-function clauses are intended 
to cover the structures described herein as performing 
the recited function and not only structural equivalents 
but also equivalent structures. 

Claims 



ority with respect to display luminosity. 

5. The method of any of claims 2 to 4, wherein if the 
communication mode is initiated, an audio output of 

5 the audio or video mode is cut off. ' 

6. The method of any of claims 2 to 4, wherein if the 
communication mode is initiated while the video 
mode is activated, Video output is maintained but an 

io audio output is cut off. 

7. The method of any of claims 3 to 6, wherein if the 
subject is in the traveling state, an operational priority 
is controlled in order of the communication mode, 

15 the audio mode, and the video mode with respect to 
display luminosity. 

8. The method of any of claims 3 to 6, wherein if the 
subject is in the stop state, an operational priority is 

20 controlled in order of the communication mode, the 
video mode, and the audio mode with respect to dis- 
play luminosity. 

9. The method of any of claims 2 to 8, wherein the audio 
25 mode includes an audio output function due to a radio 

receiver, a compact disc, or a magnetic tape. 

1 0. The method of any of claims 2 to 9, wherein the video 
mode includes a moving picture playback function 

30 for TV reception and DVD. 
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1 . A method of controlling display luminosity according 
to an operational mode in a navigation system, com- 
prising: 

determining a current operational mode from a 
plurality of operational modes of a navigation 
system; and 

automatically adjusting a display luminosity 
based on the determined current operational 
mode. 



11. The method of any of claims 2 to 10, wherein if the 
operational mode is switched to the communication 
mode, a phone number is displayed on a display 

35 screen. 

1 2. The method of any of claims 2 to 11, wherein if a 
traveling speed of the subject exceeds a prescribed 
speed, a display power is automatically turned off 

40 and the operational mode is automatically switched 
to an audio mode. 



2. The method of claim 1, wherein the operational 
modes include a communication mode, an audio 
mode, a video mode, and a peripheral illumination *5 
intensity adjustment mode. 

3. The method of claim 2, further comprising: 

checking whether a subject is in a traveling or a 50 
stop state, wherein in the traveling state an audio 
mode has priority with respect to the display lu- 
minosity, and in the stop state a video mode has 
priority with respect to display luminosity. 

55 

4. The method of claim 2 or 3, wherein if the commu- 
nication mode is initiated while the video or audio 
mode is activated, the communication mode has pri- 



13. The method of claim 3, wherein if a communication 
mode is initiated while the subject is in a traveling or 
stop state, the communication mode is processed 
prior to the audio and video modes. 

14. The method of any of claims 2 to 1 3, wherein in the 
display luminosity adjusting step, the display lumi- 
nosity is adjusted to a strong level in the video mode 
or to a weak level in the audio mode. 

1 5. The method of any of claims 1 to 1 4, wherein the 
display comprises an LCD 

1 6. A method of controlling display luminosity according 
to an operational mode in a navigation system, com- 
prising: 
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checking whether a subject is in a traveling state 
or a stop state; 

if a specific function button is selected while the 
subject is in the stop state, automatically con- 
trolling a display luminosity according to an op- 
erational mode of the selected function button; 
and 

if a communication mode is initiated while in the 
operational mode of the specific function button, 
switching the operational mode to the commu- 
nication mode after cutting off an audio output 
of a video or audio mode. 

17. The method of claim 16, further comprising turning 
off a display power if the subject is in the traveling 
state and cutting off audio output. 

18. The method of claim 16 or 17, wherein if a current 
operational mode is the video mode when the com- 
munication mode is initiated, a video is maintained 
but an audio output is cut off, and wherein if the cur- 
rent operational mode is the audio mode when the 
communication mode is initiated, audio is cut off. 

1 9. The method of any of claims 1 6 to 1 8, wherein when 
the communication mode is initiated a calling party 
phone number is displayed. 

20. The method of any of claims 1 6 to 1 9, wherein in the 
display luminosity control step, the luminosity is con- 
trolled to a strong level if the operational mode is the 
video mode, to a weak level if the operation mode is 
the audio mode, or to a middle level if the operational 
mode is the communication mode. 

21. The method of any of claims 16 to 20, wherein the 
audio mode includes an audio output function due 
to a radio receiver, a compact disc, or a magnetic 
tape. 

22. The method of any of claims 16 to 21, wherein the 
video mode includes a moving picture playback func- 
tion for TV reception or for a DVD. 

23. The method of any of claims 16 to 22, wherein the 
communication mode includes a still picture function 
for navigation. 

24. The method of any of claims 16 to 23, wherein if a 
traveling speed of the subject is equal to or lower 
than a prescribed speed, the display luminosity is 
adjusted to a weak level. 

25. The method of any of claims 16 to 24, wherein the 
display comprises an LCD. 

26. A method of controlling display luminosity according 
to an operational mode in a navigation system, com- 



prising: 

setting up a priority in each of a traveling and 
stop state of a subject for a plurality of opera- 

5 tional modes of the system; 

setting up a display luminosity level for an oper- 
ational mode switched according the traveling 
or stop state of the system; 
detecting a traveling speed of a subject; and 

10 *rf the subject is in the traveling state or a stop 

state, operating the operational mode corre- 
sponding to the setup priority only and adjusting 
display luminosity to the display luminosity level 
of the corresponding operational mode. 

15 

27. The method of claim 26, wherein the operational 
modes include a communication mode, an audio 
mode, a video mode, and a peripheral illumination 
intensity adjustment mode. 

20 

28. The method of claim 27, wherein if the subject is in 
the traveling state, the priority of operation is set up 
in order of the communication mode, the audio 
mode, and the video mode, and wherein if the moving 

25 subject is in the stop state, the priority of operation 
is set up in order of the communication mode, the 
video mode, and the audio mode. 

29. The method of claim 27, wherein if the moving sub- 
30 ject is in the stop state, the display luminosity level 

is adjusted to a strong level if the operational mode 
is the video mode, to a weak level if the operation 
mode is the audio mode, or to a middle level if the 
operational mode is the communication mode. 

35 

30. The method of any of claims 27 to 29, wherein the 
audio mode includes an audio output function due 
to a radio receiver, a compact disc, or a magnetic 
tape. 

40 

31. The method of any of claims 27 to 30, wherein the 
video mode includes amoving picture playback func- 
tion for TV reception or for a DVD. 

^5 32. The method of any of claims 27 to 31, wherein the 
communication mode includes a still picture function 
for navigation. 

33. The method of any of claims 26 to 32, wherein the 
50 display comprises an LCD. 

34. An apparatus for controlling a display luminosity ac- 
cording to an operational mode of a navigation sys- 
tem, comprising: 

55 

a key input.unit configured to receive a signal of 

an operational mode selected by a user; 

a memory configured to store predetermined 
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display luminosity levels corresponding to a plu- 
rality of operational modes and/or states of a 
subject; 

a central processing unit configured to receive 
the signal from the key input unit of the opera- 5 
tional mode selected by a user and read display 
luminosity levels from the memory correspond- 
ing to the selected operational mode; and 
a display control unit configured to a receive a 
control signal from the central processing unit 10 
and to control a backlight control value of a dis- 
play unit to control display luminosity in accord- 
ance with the selected operational mode. 

35. The apparatus of claim 34, further comprising: 7 5 

a speed sensor configured to detect a speed of 
a subject, wherein the display luminosity level 
is controlled in accordance with the speed of the 
subject in addition to the selected operational 20 
mode. 

36. The apparatus of claim 35, wherein the display lu- 
minosity level is predetermined by a priority se- 
quence according to the state of the subject ascer- 25 
tained from the detected speed. 

37. The apparatus of any of claims 34 to 36, wherein the 
display unit is an LCD. 
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